The treatment of bleeding from oesophageal varices has given rise to much discussion during the last decade and a half. There is now no doubt that a wide anastomosis between the portal vein and the inferior vena cava gives results which are much better than any other procedure as a means of reducing the danger of this haemorrhage. If the splenic vein is large an end-to-side splenorenal anastomosis holds out a good prospect of remaining patent, but the risk of its occlusion is greater than in the case of a portacaval anastomosis.
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From the University ofBristol (RECEIVED FOR PUBLICAnON FEBRUARY 24, 1960) The treatment of bleeding from oesophageal varices has given rise to much discussion during the last decade and a half. There is now no doubt that a wide anastomosis between the portal vein and the inferior vena cava gives results which are much better than any other procedure as a means of reducing the danger of this haemorrhage. If the splenic vein is large an end-to-side splenorenal anastomosis holds out a good prospect of remaining patent, but the risk of its occlusion is greater than in the case of a portacaval anastomosis.
Unfortunately there are many patients who bleed and in whom, for one reason or another, such a wide shunt is not feasible. Clatworthy and Boles (1959) have performed an anastomosis between the superior mesenteric vein and the inferior vena cava after division of the latter in four patients, but in three cases bleeding recurred and in the fourth the shunt was thought to be occluded. In my hands such makeshift shunts have not been satisfactory. Many procedures other than shunts have been recommended. The least in the range is the injection of sclerosing agents into the varices performed through an oesophagoscope (Macbeth, 1955) . More extensive operations involve a direct approach to the oesophagus through the left pleural cavity. Thus Boerema (1949) opened the oesophagus by a longitudinal incision and obliterated the varices by multiple sutures, and this method has also been used by Crile (1957) and by Linton and Ellis (1956) . Welch (1956) has performed a similar operation by an abdominal approach. Cooley and DeBakey (1954) recommended extensive oesophago-gastric resection, a method first used by Phemister and Humphreys (1947) , and also by Macpherson, Owen, and Innes (1956) . Merendino and Thomas (1958) have added to this operation by the interposition of a segment ofjejunum while Koop and Roddy (1958) have used a portion of the colon in a similar way. Blackburn (1956) described one patient who had fatal bleeding from the intrathoracic part of the jejunum following a resection and oesophagojejunostomy. Allison (1959) in his Joll Lecture reported extensive devascularization of the upper part of the stomach and the lower oesophagus by a combined thoraco-abdominal approach, and Nylander and Turunen (1955) have tried to improve the collateral circulation by the displacement of the spleen into the thoracic cavity.
In 1950 Tanner described an attempt to cut off the whole of the flow of blood from the portal system into the azygos system by an operation which he called " portal azygos disconnexion." He divided the fundus of the stomach and resutured it, and also devascularized the upper segment of the stomach and the abdominal part of the oesophagus. No reports of the results of this operation in his hands have been published, but he has said (Tanner, 1958) that he has extended the devascularization further up the oesophagus with early control of bleeding in 11 cases. The experience of Mikkelsen and Pattison (1959) There is an argument against transection of the lower end of the oesophagus at the level of the diaphragm that some of these patients have gastric varices, or that they may bleed from the oesophagus below the level of transection. In actual fact fatal bleeding from gastric varices is exceedingly rare, and it is possibly due in part to the difference in pressure above and below the diaphragm that serious bleeding from the oesophagus is nearly always from the thoracic portion. In any case, the results of the various operations must speak for themselves.
TYPE OF OPERATION
During the 10 years that this survey covers, the present policy in dealing with these patients has gradually evolved. As already mentioned, the first few were operated on before a satisfactory means of performing portacaval anastomoses had been introduced. Until recently a gastric transection has been performed if there have been other reasons for making a laparotomy. Oesophageal transection was avoided in small children as it was feared that a stricture might result, but these fears were probably unfounded; in some cases a gastric transection was made through a thoraco-abdominal approach rather than by laparotomy alone. Nearly half the patients had had a previous splenectomy; in a few of the remainder gastric transection was combined with splenectomy; but if there appeared to be a good collateral circulation around the spleen which was beneficial, the spleen was left in place, though usually the splenic artery was ligatured in order to reduce the inflow of blood into the portal circulation.
Some years ago it was realized that all the varices in the oesophagus were in the submucous layer, and the only veins in the muscle were perforators; none run for any distance vertically in this layer. Therefore it seemed unnecessary to transect the muscle, so in a group of patients, after incising the muscle longitudinally, only the mucosa and submucosa were divided and resutured. This has been called the mucosal transection to distinguish it from the complete oesophageal transection, and has previously been described (Walker, 1959) .
Thus the types of operation which have been performed fall into four main groups: (1) Gastric transection, (2) gastric transection with extensive devascularization, (3) oesophageal transection (complete), and (4) oesophageal transection (mucosal).
OPERATIVE PROCEDURES
(1) GASTRIC TRANSECTION.-This has been performed on 13 occasions, six times by the abdominal and seven by the abdomino-thoracic route (Table 1) . The operation consisted of the division of the stomach about 5 cm. below the cardia and of all the vascular attachments of the stomach above this level and of the abdominal part of the oesophagus. The stomach was repaired by two layers of continuous catgut. On three occasions the spleen was removed, and in six other cases splenectomy had been done at a previous operation. In one case the splenic artery was ligatured without removal of the spleen. In another case the operation was performed by the abdominal route, and repeated by the thoraco-abdominal approach two and a half years later on account of recurrent bleeding.
(2) GASTRIC TRANSECTION AND DEVASCULARI-ZATION.-This operation is similar to the above, but the freeing of the greater and lesser curvatures of the stomach has been carried down for about half their lengths. It was hoped that by doing this the results might be improved. It has been done seven times, in all except one case by the abdominal route (Table II) . In three cases the spleen was removed at the same time, in one the splenic artery was ligatured, and in two an earlier splenectomy had been done.
In one of these cases a transthoracic gastric transection without devascularization had been done five and a half years previously, and two others had had oesophageal transections respectively two and seven and a half years before. important that the abdominal oesophagus be pulled up so that eventually the line of section and resuture will lie at the level of the hiatus. The oesophagus is then divided across a little way above the clamp and repaired with a single layer of continuous catgut sutures. After removal of the clamp bleeding points on the wall are underrun with catgut stitches; a small gastric tube is then passed from the mouth down into the stomach, and the chest is closed leaving a sealed drainage tube in the pleural cavity. This operation has been done 18 times, four times as an emergency operation for uncontrolled bleeding when the liver function has been poor. This type of operation has been done on 18 occasions (Table IV) in this series; in one case the diaphragm was incised and the spleen removed. One case was an emergency procedure.
During the operation of oesophageal transection the diaphragm has sometimes been incised in order to make a recording of the portal pressure, and to examine the liver and take a specimen for biopsy. It might be pointed out here that palpation of the right free margin of the lesser omentum can be deceptive regarding the patency of the portal vein and no reliance can be placed on such an examination; venography is the only means, apart from direct exposure, of determining its state.
INDICATIONS FOR TRANSECTION OPERATIONS
The only known way of bringing down the portal blood pressure is a wide portal systemic venous anastomosis, and this is the best method of preventing bleeding from oesophageal varices. Transection operations are palliative in that they do nothing to lower the portal blood pressure.
The cases fall into two groups: those with primary extrahepatic obstruction, and those with liver disease causing intrahepatic obstruction, though some of this group may have secondary thrombosis of the portal vein and thus an added extrahepatic obstruction.
In the majority of patients who have primary extrahepatic obstruction no definite aetiological factor can be recognized. In six, however, there was an illness which was probably significant in causing portal vein thrombosis, as set out below: In two patients with thrombosis of the inferior vena cava the long interval between this and the first haemorrhage suggests that the portal vein thrombosis did not occur at the time of the caval thrombosis, but that these patients had a general predisposition to intravascular clotting. In all the remaining 20 patients with primary extrahepatic obstruction, bleeding started between the ages of 1 year and 23 years, with an average age of 7.8 years. It may be surmised that the cause was a spread of thrombosis from the umbilicus to the portal vein, possibly infective in origin; in fact two patients had acute suppurative arthritis and two had osteomyelitis during the neonatal period. All these patients retained normal liver function. Thus the only reason for not performing a portal systemic anastomosis was that there was no suitable vein available. In all the portal vein was thrombosed and replaced by collateral channels; in some the splenic vein was also thrombosed, in others it was considered too small for a satisfactory anastomosis.
Sixteen had already had the spleen removed, thus making the splenic vein no longer available for a splenorenal anastomosis.
There was a greater variety of reasons for not making a venous shunt in the patients with intrahepatic obstruction, for here the hazards of liver failure are added to those of the haemorrhage, and some patients were on the verge of failure at the time, but conservative measures had not controlled the bleeding. The reasons were as follows:
(1) There was no suitable vein for a portal-systemic anastomosis. This was the reason in eight cases owing to secondary thrombosis in the portal system. There may have been added extrahepatic obstruction in other cases because venography was not done on some of the patients who were unsuitable for a shunt for other reasons.
(2) Liver function was considered too poor for a venous anastomosis; the presence of jaundice, or a serum albumin level below 3 g.%, have generally been regarded as contraindications to a shunt operation. This applied to 11 patients, four of whom were operated on as emergencies.
(3) Two patients had gastric transections in 1950 before a satisfactory technique for portacaval anastomosis had been introduced to the department.
(4) Two patients who bled after portacaval anastomosis have had oesophageal transections.
(5) Two patients were considered too old for portacaval anastomosis, and in one of these the liver function was unsatisfactory.
RESULTS
Owing to the varying length of time and the small number of cases it is very difficult to assess the results; the sole object of the operation has been to prevent haemorrhage; this must be the criterion, but some patients inevitably die of liver failure during the follow-up period. In addition some have had repeated bleedings at short intervals before their operation, whereas others have had perhaps only one bleeding, albeit a serious one, but might go for several years before their next, and conceivably might never have another in the natural course of events. Thus one survived five and a quarter years after a second transection operation without bleeding during this time and then died of a massive haemorrhage.
Details of each case are set out in Tables I to IV,  and Table V 
DISCUSSION
The outlook for patients who bleed from oesophageal varices and who have no wide vessel in their portal venous system which can be used for an anastomosis is indeed serious. Particularly disturbing are the cases of the younger patients who have primary extrahepatic obstruction, for they are very likely to bleed to death, yet they retain normal liver function. The earlier in life that bleeding starts, the poorer is their chance of survival to adult life. The gloomy story related here is only portrayed by a long-term follow up, for between the bouts of haemorrhage these patients usually feel perfectly well, and they may be considered to be out of danger. Over a period of nine and a half years various types of transection operation have been employed at the Bristol Royal Infirmary. Fifty-six of these operations have been done on 51 patients. The techniques are briefly described and the results given. Long-term follow-up is essential, and all patients have so been followed up. Lower oesophageal transection has given better results than gastric transection. Though the results are far from satisfactory they are probably as good as those obtained by other methods, some of which carry a much greater operative risk.
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